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© Method of and apparatus for introducing inert gas into 


a can. 


© The lower edge of the peripheral wall (b) of a 
can cap (A) and the upper edge of a can barret (B) 
are spaced from each other by a gap. Streams of an 
inert gas from different groups (92, 91) of injector 
nozzles (9) are injected, from outside of the gap, 
through the gap into the can cap (A) and the can 
barrel (B), respectively, to replace air in the can cap 
^(A) and the can barrel (B) with the injected gas. 
"Then the can barrel (B) is fitted in to the can cap 
^1 (A), and secured thereto to entrap the injected gas in 
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the can barrel (B) and the can cap (A). 
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METHOD OF AND APPARATUS FOR INTRODUCING INERT GAS INTO A CAN 


BACKGROUND OF THE INVENTION 


1. Field of the Invention: 

The present invention relates to a method of, 
and an apparatus for, replacing air in the head 
space in a can which contains a carbonated bev- 
erage or the like, with an inert gas, and enclosing 
the inert gas in the head space. 


2. Description of the Prior Art: 

In the canning industry, it has been customary 
to replace air in the head space in a can with an 
inert gas such as carbon dioxide gas, nitrogen gas, 
or the like and enclose the inert gas in the head 
space in order to prevent the quality of the pre- 
served contents of the can from deteriorating. Ac- 
cording to one known method disclosed in Japa- 
nese Patent Publication No. 57-29331, the inert gas 
is injected into the head space in a can barrel filled 
with contents to replace the air in the head space 
with the inert gas, and then a can cap is mounted 
on the can barrel and fixed thereto by seaming. 

Fig. 5 of the accompanying drawings shows a 
can cap A having a circular panel parta and a 
cylindrical peripheral wall b depending from the 
entire periphery of the panel part a. The peripheral 
wall b is fitted over, and soldered, "welded, adhered 
or otherwise secured to, an end of a cylindrical can 
barrel B which is filled with contents. If the inert 
gas is introduced into the can of Fig. 5 by a 
conventional inert gas filling apparatus, then it is 
necessary to replace the air in the head space in 
the can barrel B and also in the internal space in 
the can cap A with the inert gas. It takes a long 
period of time to replace the air in both spaces with 
the inert gas even if the amount of inert gas to be 
injected and the pressure under which the inert gas 
is to be injected are carefully controlled. Moreover, 
the injected inert gas tends to fail to reach every 
corner of the can cap A and the can barrel B. 


SUMMARY OF THE INVENTION 

In view of the aforesaid drawbacks of the con- 
ventional method and apparatus for introducing in- 
ert gas into a can, it is an object of the present 
invention to provide a method of, and apparatus 
for. replacing air in the head space in the can 
barrel and in the internal space in the can cap with 
an inert gas highly efficiently and also for enclosing 


the inert gas in the can barrel and the can cap. 

According to one aspect of the present inven- 
tion, there is provided a method of introducing an 
inert gas into a can comprising a can cap having a 

5 panel part and a peripheral wall depending from 
the panel part along the entire periphery of the 
panel part and a can barrel filled with contents, 
said method comprising the steps of: 
locating a distal edge of the peripheral wall of the 

to can cap and a distal edge of the can barrel so that 
a gap is provided therebetween; 
injecting streams of inert gas from different groups 
of injector nozzles, located outside sard gap, 
through said gap into said can cap and said can 

75 barrel, respectively, to replace air in said can cap 
and said can barrel with the gas; 
fitting the can barrel and the can cap together; and 
securing the can barrel and the can cap to each 
other to entrap the injected gas therein. 

20 According to another aspect of the present 

invention there is provided an apparatus for in- 
troducing an inert gas into a can comprising a can 
cap having a panel part and a peripheral wall 
depending from the panel part along the entire 

25 periphery of the panel part and a can barrel filled 
with contents, which apparatus comprises: 
can cap holder means for holding the can cap with 
the panel part uppermost; 

a can barrel lifting/lowering device for lifting the can 
30 barrel up to a first position in which a gap is 
provided between an upper edge of the can barrel 
and a lower edge of the peripheral wall of the can 
cap held by said can cap holder means, and then 
for lifting the can barrel up to a second position in 
35 which the upper edge of the can barrel is fitted into 
the peripheral wall of the can cap; and 
an inert gas injector having a plurality of injector 
nozzles located along said gap for injecting an inert 
gas through said gap into said can cap and said 
40 can barrel to replace air in said can cap and said 
can barrel when said can barrel is in said first 
position. 

The above and other objects, features and ad- 
vantages of the present invention will become more 
45 apparent from the following description when taken 
in conjunction with the accompanying drawings in 
which a preferred embodiment of the present in- 
vention is shown by way of illustrative example. 

so 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a vertical cross-sectional view of an 
apparatus according to the present invention, show- 
ing the manner in which an inert gas is introduced; 
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Fig. 2 is a view similar to Fig. 1, illustrating 
the manner in which a can barrel is fitted in a can 
cap; 

Fig. 3 is a cross-sectional view taken along 
line MI-MI of Fig. 1; 

Fig. 4 is an exploded perspective view of a 
portion of the apparatus shown in Fig. 1; and 

Fig. 5 is a fragmentary perspective view of a 
can cap and a can barrel which are to be em- 
ployed in the apparatus of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Figs. 1 to 4 show an apparatus according to 
the present invention. 

The apparatus of the invention employs, as 
shown in Fig. 5, a can cap A made of a metallic foil 
d such as an aluminum foil having a thermally 
fusible layer c of, for example solder or synthetic 
resin, on its inner surface. A connector e of solder 
or synthetic resin is mounted on the upper edge of 
a can barrel B. 

As shown in Fig. 1, the apparatus of the inven- 
tion includes a can cap holder 1 comprising a base 
tubular member 2 defining a hoilow tubular space 
201 shaped complementarily to the outer profile of 
the peripheral wall b of the can cap A, and a 
presser 4 having an "opening 3 disposed concen- 
trically and identical in shape to the hollow tubular 
space 201 , in which opening 3 the peripheral wall b 
of the can cap A can be fitted. The presser 4 is 
circumferentially divided into a plurality of seg- 
ments along the entire lower edge of the base 
tubular member 2. The presser 4 is resiliently 
urged radially inwardly towards the centre of the 
opening "3 by a fastening ring 5 disposed around 
an upper outer surface thereof. 

The presser 4 has on its lower inner surface a 
radially inwardly projecting land 42 having a curved 
surface 41 facing radially inwardly. The presser 4 
also has an upper inner surface engaging the lower 
outer surface of the base tubular member 2, by 
which the presser 4 is prevented from being dis- 
placed radially inwardly. The presser 4 has on its 
lower outer surface a step 43 placed on a guide 44 
disposed in a lower portion of a support 22 for 
allowing the presser 4 to be retracted radially out- 
wardly against the bias of the fastening ring 5. 

The apparatus also includes a can barrel 
lifting/lowering device 6 for supporting the bottom 
of the can barrel B filled with contents and lifting 
the open upper edge of the can barrel B from a 
position below the can cap A held by the can cap 
holder 1 toward the lower edge of the peripheral 
wall b of the can cap A. The can barrel 
lifting/lowering device 6 can be vertically moved by 
a cam device (not shown). The can barrel 
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lifting/lowering device is elevated by the cam de- 
vice to lift the can barrel B up to a position in which 
the upper edge of the can barrel B is spaced by a 
small gap from the lower surface of the peripheral 

s wall b of the can cap A. Then, an inert gas is 
introduced from an inert gas injector (described 
later) through the gap into the inner space in the 
can cap A and into the head space in the can 
barrel B to replace the air in these spaces with the 

io introduced inert gas. Thereafter, the can barrel B is 
further lifted to fit the upper edge thereof into the 
peripheral wall b of the can cap A to close the can 
barrel B with the can cap A. Subsequently, the 
thermally fusible synthetic resin layer c on the 

rs inner surface of the peripheral wall b of the can cap 
A is welded to the outer surface of "the upper edge 
of the can barrel B by a can cap welder (described 
later), after which the can barrel B and the can cap 
A are lowered as they are bonded. 

20 The inert gas injector, generally designated at 

7, has a tubular member 8 disposed below the 
opening 3 of the can cap holder 1 for insertion 
therethrough of an upper portion of the can barrel 
B. The inert gas injector 7 also includes a plurality 

25 of gas injector nozzles 9 defined in the tubular 
member 8 and opening at the circular inner periph- 
eral surface thereof partly around the small gap to 
be created between the upper edge of the can 
barrel B and the lower edge of the peripheral wall b 

30 of the can cap A. The inert gas injector nozzles 9 
are grouped into a plurality of pairs of adjacent 
nozzles. One of the nozzles 92 in each pair is 
oriented to inject the inert gas upwardly into the 
inner space in the can cap A held by the can cap 

35 holder 1, whereas the other nozzle 91 in 1 each pair 
is directed to inject the inert gas downwardly into 
the head space in the can barrel B. Therefore, 
alternate streams of the inert gas are injected into 
the can cap A and the can barrel B. The injector 

40 nozzles 9 are disposed around substantially half of 
the entire circumference of the gap. The inner 
peripheral surface of the tubular member 8 has an 
Inert gas discharge hole 10 defined therein in dia- 
metrically opposite relation to the injector nozzles 9 

45 for discharging, through a discharge passage 101, 
excess inert gas which has been injected frorn the 
injector nozzles and discharged through the can 
barrel and the can cap. 

A guide device 11 is disposed below the inert 

so gas injector 7 for preventing the can barrel B from 
tumbling over when the can barrel B is lifted or 
lowered by the can barrel lifting/lowering device 6. 

A can cap pressing device 12 disposed upwar- 
dly of the can cap holder 1 includes a panel 

55 presser member 13 which is inserted in the base 
tubular member 2 above the presser 4 of the can 
cap holder 1. The panel presser member 13 has a 
flange 14 on its uppermost outer peripheral edge, 
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the flange 14 being engageable with the upper 
edge of the base tubular member 2 to limit down- 
ward movement of the panel pressor member 13. 
The panel pressor member 13 also has a guide 
member 15 projecting upwardly therefrom and s 
slidably inserted in a guide hole 16 defined in a 
limit member 17 above the panel presser member 
13. Upward movement of the panel presser mem- 
ber 13 is limited when it is engaged by the limit 
member 17. The panel presser member 13 can be w 
lowered by gravity. The panel presser member 13 
has an annular recess 18 defined in the lower 
surface thereof for receiving legs f projecting from 
the can cap A shown in Fig. 5. 

The can cap welder, generally denoted by 19, 75 
comprises a primary high-frequency induction coil 
20 and a secondary high-frequency induction coil 
21 . The secondary high-frequency induction coil 21 
is disposed substantially around the can cap press- 
ing device 12, so that the induction coil 21 is 20 
located around the position where the can barrel B, 
lifted by the can barrel lifting/lowering device 6 t is 
fitted into the peripheral wall b of the can cap A 
held by the can cap holder 1 after the inner space 
in the can cap A and the head space in the can 25 
barrel B have been filled with the inert gas which 
has been introduced via the gap between the can 
cap A and the can barrel B. 

Operation of the apparatus will now be de- 
scribed below. . 30 

As indicated by the chain-dotted lines in Fig.s 
1 and 3, the can cap A is fitted in the opening 3 of 
the can cap holder 1 with the panel part a upper- 
most by a can cap lifter (not shown), and "with the 
peripheral wall b (which is easily deformed) being 35 
temporarily supported as a result of the land 42 of 
the presser 4 gently abutting against its outer sur- 
face Then, as illustrated in Figs 1 and 3, the can 
barrel B filled with contents is lifted towards the 
can cap A by the can barrel lifting/lowering device 40 
6 up to the position in which the upper edge of the 
can barrel B is spaced by a small gap from the 
lower edge of the peripheral wall b of the can cap 
A. Thereafter, an inert gas is injected from the 
injector nozzles 92, 91 of the inert gas injector 7 45 
through the small gap between the can cap A and 
the can barrel B into the inner space in the can cap 
A and into the head space in the can barrel B to 
replace air in these spaces with the inert gas. 

Since streams of the inert gas from the injector 50 
nozzles 92, 91 are directed at different angles into 
the internal space in the can cap A and into the 
head space in the can barrel B, the inert gas is 
introduced into every corner of these spaces whilst 
forcing any air out of the spaces through the gap. 55 
The charged inert gas fills, and remains in, the 
spaces in the can cap A and the can barrel B, thus 
effectively replacing the air in these spaces. 
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After the air in the can cap A and the can 
barrel B has been replaced with the introduced 
gas, the can barrel B is further elevated by the can 
barrel lifting/lowering device 6 so as to fit into the 
peripheral wall b of the can cap A with its panel 
part a pressed down by the panel presser member 
13 of the can cap pressing device 12. In the event 
that the upper edge of the can barrel engages with 
the lower edge of the peripheral wall b as the can 
barrel is elevated, the presser 4 can move out- 
wardly against the ring 5 to allow the can barrel to 
enter the cap and prevent damage to the peripheral 
wall b. The can barrel B is continuously caused to 
ascend together with the can cap A while being 
guided by the base tubular member 2 until the 
panel presser member 13 reaches its uppermost 
position shown in Fig. 2, in which the can barrel B 
is fully fitted into the can cap A. 

Then, the primary high-frequency induction coil 
20 of the can cap welder 19 is energized to enable 
the secondary high-frequency induction coil 21, 
position in radially confronting relation to the pe- 
ripheral wall b of the can cap A, to induction-heat 
the metallic foil d on the can cap A and thereby 
fuse the thermally fusible synthetic resin layer c to 
the can barrel B. " 

Thereafter, the can barrel lifting/lowering device 
6 is lowered to allow the panel presser member 13 
to descend by gravity. The can barrel B sealed by 
the can cap A is pressed downwardly by the panel 
presser member 1 3 and removed from the can cap 
holder 1. 

With the present invention, as described above, 
the can cap is held by the can cap holder with the 
panel part thereof uppermost, and the can barrel 
filled with contents is lifted, from below, towards 
the can cap by the can barrel lifting/lowering de- 
vice up to the position in which the lower edge of 
the peripheral wall of the can cap and the open 
upper edge of the can barrel are spaced apart from 
each other by a small gap. Then, the inert gas is 
injected from the injector nozzles through the small 
gap into the inner space in the can cap and the 
head space in the can barrel. Therefore, the inert 
gas reaches every corner of these spaces, forcing 
any remaining air out of the spaces through the 
small gap, and remains in these spaces. Thus, the 
introduced inert gas efficiently replaces the air in 
the spaces. The can barrel is continuously elevated 
by the can barrel lifting/lowering device so that the 
can barrel is immediately fitted into the can cap 
after the inert gas has been injected. 
Consequently, the injected gas is reliably en- 
trapped or enclosed in the can barrel and the can 
cap which are assembled together. 

Although a certain preferred embodiment has 
been shown and described, it should be under- 
stood that many changes and modifications may 
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be made therein without departing from the scope 
of the invention as defined in the appended claims. 


Claims 

1. A method of introducing an inert gas into a 
can comprising a can cap (A) having a panel part 
(a) and a peripheral wall (b) depending from the 
panel part along the entire "periphery of the panel 
part and a can barrel (B) filled with contents, said 
method comprising the steps of: 

locating a distal edge of the peripheral wall of the 

can cap and a distal edge of the can barrel so that 

a gap is provided therebetween; 

injecting streams of inert gas from different groups 

(92, 91) of injector nozzles (9) located outside said 

gap, through said gap into said can cap and said 

can barrel, respectively, to replace air in said can 

cap and said can barrel with the gas; 

fitting the can barrel and the can cap together; and 

securing the can barrel and the can cap to each 

other to entrap the injected gas therein. 

2. An apparatus for introducing an inert gas 
into a can comprising a can cap (A) having a panel 
part (a) and a peripheral wall (b) depending from 
the panel part along the entire periphery of the 
panel part and a can barrel (B) filled with contents, 
which apparatus comprises: 

can cap holder means (1) for holding the can cap 
with the panel part uppermost; 
a can barrel lifting/lowering device (6) for lifting the 
can barrel up to a first position in which a gap is 
provided between an upper edge of the can barrel 
and a lower edge of the peripheral wall of the can 
cap held by said can cap holder means, and then 
for lifting the can barrel up to a second position in 
which the upper edge of the can barrel is fitted into 
the peripheral wall of the can cap; and 
an inert gas injector (7) having a plurality of injector 
nozzles (9) located along said gap for injecting an 
inert gas through said gap into said can cap and 
said can barrel to replace air in said can cap and 
said can barrel when said can barrel is in said first 
position. 

3. An apparatus according to claim 2, wherein 
said injector nozzles (9) include a group of injector 
nozzles (91) for injecting the inert gas into said can 
barrel and another group of injector nozzles (92) for 
injecting the inert gas into said can cap. 

4. An apparatus according to claim 2 or 3, 
wherein said inert gas injector (7) has an inert gas 
discharge hole (10) disposed in opposite relation to 
said injector nozzles (9) for discharging excess 
inert gas from said can barrel and said can cap. 

5. An apparatus according to claim 2, 3 or 4, 
wherein said can cap holder means (1) comprises 
a presser (4) for resiliently holding the peripheral 


wall of the can cap radially inwardly, a base tubular 
member (2) concentric with said presser (4) for 
guiding upward movement of said can cap as the 
can barrel is lifted to its second position, and a 
5 vertically movable presser member (13) siidably 
disposed in said base tubular member (2) for limit- 
ing upward movement of the panel part of the can 
cap in said base tubular member. 

6. An apparatus according to claim 2, 3, 4 or 5 
10 wherein the apparatus further comprises a can cap 

welder (19) having heating means (21) disposed 
around the peripheral wall of the can cap when the 
can barrel is in said second position, for heating a 
thermally fusible adhesive layer (c t e) on an inner 
75 surface of the peripheral wall of the can cap or on 
an outer surface of the upper edge of the can 
barrel. 

7. An apparatus according to claim 6, wherein 
said can cap includes a metallic material (d) and 

20 said heating means comprising an induction heater 
(21). 
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